Transcription factors and inflammatory gene regulation : strategic approaches.
In chronic inflammatory diseases, the expression of multiple genes, including those for cytokines, chemokines, adhesion molecules, receptors, and inflammatory enzymes, is often upregulated. The problem for many academic or industrial scientists is to elucidate the mechanisms behind this upregulation to further the understanding of inflammation or to explore possible means of therapeutic intervention. Common research problems faced by investigators would be to analyze the regulation of a novel gene in response to various inflammatory stimuli or alternatively to investigate the mechanisms of induction of an established gene in response to novel stimuli. Whereas the induction of many inflammatory genes is thought to occur, at least partly, at the level of increased transcription, it is important to address the possible role of posttranscriptional, translational, or even posttranslational control. For example, release or synthesis of the protein of interest from suitably stimulated cells could be examined in the presence or absence of transcriptional inhibitors, such as actinomycin D, or translational inhibitors, such as cycloheximide. Thus, a dependence on de novo transcription and/or translation may be demonstrated. Therefore, whether the protein of interest is simply released from preformed cellular stores or is synthesized from preformed mRNA can be elucidated. Northern blot analysis, reverse transcription polymerase chain reaction (RT-PCR), or ribonuclease protection assays can be used to examine steady-state mRNA levels, which if elevated gives rise to a presumption of transcriptional control.